Army RESEARCH LABORATORY

A Methodological Study: A Semiotic
Approach to Analyzing the
Content of Information

Frances M. Ainslie
Nancy A. Atwood
David D. Burnstein
Julie A. Hopson

~ ARL-TR-1168 AUGUST 1996

. DTIC QUALITY INgPCiED 4

Approved for public release; distribution is unlimited.

1996091

8 052




"The findings in this report are not to be construed as an official Department of the Army. position
~ unless so designated by other authorized documents.

Citation of manufacturer’s or trade names does not constitute an official endorsement or approval of
: the use thereof,

Destroy this report when it is no longer needed. Do not return it to the originator.




Form Approved
OMR No. 0704-01R8

REPORT DOCUMENTATION PAGE

Public reporting burden for this collection of information is estimated to average 1 hour per response, includin

gathering and maintaining the data needed, am: eorr:gleting :nd Jerv;::dr:g t&a crc‘xl;:tior;‘ of |3fom:‘at:gns. Sen n%mr:ce'ntst

collection of information, including suggestions for reducing this bu , to Washington Headquarters Services, Directorate ) r
2 A 22202-4302, angd to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington,

Davis Highway, Suite 1204, Ardington,
3. REPORT TYPE AND DATES COVERED
Final

the time for reviewing instructions, searching existing data sources,
m?arding this burden estimate or any other aspect of this
or Information Operations and Rep%‘tg. ; g;g 3.Jeﬂerson

2. REPORT DATE
August 1996

1. AGENCY USE ONLY (Leave
hiank)

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

A Methodological Study: A Semiotic Approach to Analyzing the Content of Information PR: 62716AH70

PE: 6.2

6. AUTHOR(S) .
Ainslie, F.M.; Atwood, N.A.; Burnstein, D.D.; Hopson, J.A.

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
U.S. Amy Research Laboratory REPORT NUMBER
ATTN AMSRL HR MY

Jeffords St, Bldg 84017 v

Fort Huachuca, AZ 85613-7000 .

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
U.S. Army Research Laboratory

Human Research & Engineering Directorate

Aberdeen Proving Ground, MD 21005-5425

11. SUPPLEMENTARY NOTES

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

ARL-TR-1168

12a. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution is unlimited.

13. ABSTRACT (Maximum 200 words)

A methodology for identifying the semiotic content of information transformations is described. The semiotic analysis
procedure was developed and tested using military intelligence as the knowledge domain. Two teams, comprised of a
psychologist and a military intelligence expert, analyzed the content of narratives produced by other intelligence analysts to
identify syntactic, semantic, and pragmatic relationships. Then the content between narratives was examined to determine
the kind of semiotic transformations that were used to change or augment the semiotics. The final results of the analysis
were based on the consensus reached by the two teams. The procedure was applied to narratives produced by three military
intelligence analysts. For two different levels of war scenarios, individual differences and similarities in information use
were demonstrated for (a) how the same individual used information, given the same contexts, and (b) how different
individuals used information, given the same context. The benefits of the procedure to the military intelligence knowledge

domain and its applicability to other domains are discussed.

14. SUBJECT TERMS ' 15. NUMBER OF PAGES

content analysis
information use

information transformation
military intelligence

semiotics

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

19. ‘SECURITY CLASSIFICATION
OF ABSTRACT

Unclassified

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102

20. LIMITATION OF ABSTRACT




AMS Code 622716.H700011 Technical Note ARL-TR-1168

A METHODOLOGICAL STUDY: A SEMIOTIC APPROACH TO
ANALYZING THE CONTENT OF INFORMATION

Frances M. Ainslie

Nancy A. Atwood

David D. Burnstein
Julie A. Hopson

August 1996

' APPROVED: %ﬁ / @/«_
ROBIN L. KEESEE
Director, Human Research &

Engineering Directorate

Approved for public release; distribution is unlimited.

U.S. ARMY RESEARCH LABORATORY

Aberdeen Proving Ground, Maryland




CONTENTS

INTRODUCTION . ..ottt ie et iiiiee i enennanens e 5
BACKGROUND ... ittt itiiteetteeniieeeennnaneeseeeanannnnanns 5
OBJECTIVE .......... EERRREE e 6
A PRAGMATIC COHERENCE FRAMEWORK ................ R, 6
SemioticContent . ... ..oviiiiiiiiiiiiit it e 7
Content Transformations. . . .. ..coiv ittt ittt eennnnnnas 7
1Y 23 5 (0 ) 5 g 9
Narrative Generation . . . . oo oo v v iiiitt i teeennennnnaneens o9
N ] 11 10
Materials. . . . oo ittt i i i i et e et 10
Procedures. . .. ovv ittt e ittt 11
SEMIOTIC ANALYSIS OF THE NARRATIVES ........ P &
Semiotic Analysis Procedures. . . .. ...ccuvtiineiiiiineieenaens .. 13
STUDY 1
METHOD. . .. it i i ettt ettt eeeasoeens 14
Identify Trangformations ....................................... 15
RESULTS &ttt ittt ittt teeenaeeenenseasossnnnnnnnns 15
SemioticContent . .......uttttiiiiiiieiiintettrenteennaenaenn 15
DISCUSSION ..ttt ittt ttteaneeesnnaneeesennnnnans ‘. 16
Measures of Semiotic Content . . . .. ..... e ettt e e 20
Content Transformations.................... ettt ceeeen 22
STUDY 2 |
METHOD. . ..ttt ittt ettt ittt itattenneeennneeennnneeas 24
Identify SemioticContent . .......ccuiiieiiieiierieneecnoanonenns 24
Identify Transformations............ e et ee ettt it 25




2 ] ) 1 26

Semiotic Content . ... .oviti it ine ittt ettt 26

DISCUSSION .. it ittt ittt ettt et aneeeennaanaaas 27

Content Transformations. . ... ...ttt iiineennennn. 28

Measures of SemioticContent . ............cciiiitrnneeennnnnnnnn 30

CONCLUSIONS ..ttt it ettt teeeenenanaeeeeeseaeeeeenannnns 31

'STUDY 3

18 5 () 5 2 31

RESUL TS & ittt ittt i ettt st eeeeean et eeeeeneenns 32

D 310 0 () 42

Benefits of Approach to Military Intelligence . . ... ...........covvnnn.. 43

Use in Naturalistic Settings ....... e eceeteere ettt ... 44

113135458 0 2 S 47
APPENDICES

A. Definitions of Semiotic Information . . .. ... .....veuuureeeenn.. ... 49

B. Transformation Definitions . . . ... oottt i ine ittt e eeeeneennn 55

C. Scenamios .....cvveiiiine it et eee 59

D. Study 1 SemioticMeasures. ... .......ccveuuunn.. ettt 67

E. Levels of Resolution Definitions. . ... ......oviinineinnnen... 73

"DISTRIBUTION LIST . . . oo oo eeeeaaaann. .. B 77

- FIGURES

1. M1 Information Hierarchy Nodes . . . ..............iivtiinnnnnn.. 11

2. Semiotic Content in NK Supply r=.00)............co ... vee. 17

3. Semiotic Contentin NK Maneuver 1=47) . . ... ..ooiiinnnnnnn... 17

4. Semiotic Content in NK Current Activity t=48) ..............c..... 18

5. Semiotic Content in NK Enemy Forces(r=.87) ... ..., 18

6. Semiotic Content in NK Enemy Capability r=.89) .................. 19

7. Semiotic Content inNK ENCOA (r=.57) . . . v e iiiiiieiiiiieennnnn. 19

8. Measures of Completeness and Specificity for NK ENCOA (r=.19)....... 21




10.
11.
12.
13.
14.

15a.
15b.
15c¢.
16a.
16b.
16c.

TABLES

NSRS

o

North Korean Transformation - Team 1. . ... . )

North Korean Transformations-Team 2 . .. ......... ... 23
Semiotic Content inCuban Scenario . .........covuiieiveieeeeenennn 27
Cuban Transformations-Team 1 ... ... .coii ittt eneennns 29
Cuban Transformations-Team 2 . ... ...t i ittt nenennnons 29
Ilustration of Transformation Content for Cuba-Team 1 .............. 30
Subject 1, North Korea, Semiotic Relationships and Transformations . . . . . . 33
Subject 2, North Korea, Semiotic Relationships and Transformations . . . . .. 34
Subject 3, North Korea, Semiotic Relationships and Transformations . . . . . . 35
Subject 1, Cuba, Semiotic Relationships and Transformations ........ .. 36
Subject 2, Cuba, Semiotic Relationships and Transformations . .......... 37
Subject 3, Cuba, Semiotic Relationships and Transformations ........... 38
. Taxonomy of SemioticContent . .................... e 8
Types of Semiotic Transformations ...........c.coiiieiiirenenn.. 9
Correlation Coefficients for Study land Study 2. ............ ... ... 26
Procedures for Analyzing the Semiotic Content of Information . .......... 32
Major Semiotic Similarities and Differences Between Subjects for the North
Korean Scenario . .. v v i ittt iiiee i ieetestaesoeceenaeneanas 39
Major Semiotic Similarities and Dlﬂ'erences Between Subjects for the Cuban
SCeNAIO & v v iiietennreeeeeroseossoseanosensennnnennnons 40
Subject 1, Major Semlotlc Similarities and Differences Between Subjects for
the SCenarios . ... v ittt it ittt ittt ettt 41
. Subject 2, Major Semiotic Similarities and Differences Between Subjects for
the SCenarios . & v ittt in it ittt it eneeneacsnenscnannanns 41
Subject 3, Major Semiotic Similarities and Differences Between Subjects for

the SCENATIOS &+ v v v ittt ittt eeeeeneeneesoeennaseeensasaaannsas 42




A METHODOLOGICAL STUDY: A SEMIOTIC APPROACH TO
ANALYZING THE CONTENT OF INFORMATION

INTRODUCTION

As information technology becomes increasingly capable and available, more jobs will
require information production. Peoplé will have access to greater volumes of information from
more diverse sources. To perform successfully during these circumstances, people will need to
learn what information is important and how it contributes to meeting their goals. Technology
offers the capability to help this process. However, designing an enabling technology requires an
understanding of how users interact with the content of information. We need to ascertain how
people ascribe meaning to information, determine its importance, and use it to derive new
information. The goal of this research is to understand the substance of information as the basis
for designing enabling technology to increase the efficient and effective use of information. We
are interested in the content of information and its use in an applied context rather than the
processing of the information.

BACKGROUND

As a starting point for theory building, a broad base of diverse literature was examined to
gather various perspectives of how people use and understand information. One focus was
cognitive psychology, in general and problem solving, in particular (Warner & Burnstein, 1996).
This literature proved limited, largely because of the emphasis on information processing (rather
than information content) and on “toy” problems (rather than real-world objectives). However,
two key concepts emerged that contributed to the development of a theoretical framework for
examining the meaning and use of information.

The first concept was coherence (Greeno, 1977). Greeno described three conditions that
are necessary to achieve a useful internal representation of a problem or situation. First, the
representation must be coherent or connected in a way that all the parts make sense. Second,
there must be a close correspondence between the constrycted representation and what is being
understood from the real world. Finally, the representation must be well connected or related to
background knowledge. Thus, a coherent representation of a situation is one that has meaning
based on domain knowledge, the context (i.e., the real world), and the idiosyncraﬁc experience of
the individual. This view underscores the importance of history and experience in building
meaning around new information. -




Pragmatics were the second critical concept. We have taken the term “pragmatic” from
two early sources that clarify the importance of deriving meaning that is situated in a context.
One source is James (1907), who developed a pragmatic theory of meaning. He stipulated that
concepts are defined by their use in experience. The second source is Morris (1955) who defined
pragmatic relationships in semiotics. In this view, the relationships between “signs” (i.e., real-
world entities) and their users are paramount. Both views highlight the importance of experience,
context, and current goals as key to deriving meaning.

Taken together, the concepts of coherence and pragmatic offered a paradox to the process

" of deriving meaning. On the one hand, the relationship to the real world and a goal within a

context suggests meaning is well regulated within a domain. On the other hand, the rich
connections between meaning and experience imply that meaning is highly idiosyncratic across
individuals. One clear implication was that any theory of understanding or meaning ascription
must address both prior knowledge and experience of the individual and the real-world situation
and context in which the information is to be used.

OBJECTIVE

The intent of this effort was to develop a method for identifying the semiotic content and
the content transformation of information using military intelligence (MI) as the information
domain. Understanding the content and use of information is important to information
production domains, such as MI. For example, it is a domain where information not only serves
as the input but is also the output of the system. Users must make sense of incoming
information, based on their prior knowledge and experience. It is then related to an operational
context to generate useful intelligence. From a practical viewpoint, it would be of some
consequence to learn if MI analysts use information differently in different levels of warfare and
where the similarities and differences in information use occur between analysts. The semiotic
analysis method should answer those questions. '

A PRAGMATIC COHERENCE FRAMEWORK

The “pragmatic coherence” framework (PCF), developed to study human understanding
and information ﬁse, is fully described in Warner and Burnstein. What follows draws heavily
from this description and conveys the features of the framework pertinent to this effort. In
developing the semiotic analysis approach to information, the two components of the PCF that
were used were (a) a description of the semiotic content of information that describes the




information relationships, and (b) a description of the possible content transformations and the

purposes of these transformations.

Semiotic Content

Semiotics, the study of signs, involves three elements: an object, a sign, and
interpretation. A sign is simply anyﬂﬁﬁg that substitutes for something else. That “something
else” is a real-world object, and interpretation is the meaning assigned to the sign. As such,
semiotics offers a method for addressing meaning in information content.

Table 1 identifies a taxonomy of semiotic content that consists of three component
relationships: syntactic, semantic, and pragmatic. Syntactic relationships are sign-to-sign
relations from a semiotic perspective (Morris, 1955). We have defined them to consist of
hierarchical or configural relations between observable entities. Semantic relationships are
relations between signs and their meaning. They have been defined as conceptual or causal
dependencies. Pragmatic relationships focus on relations between the meaning of signs and the
consequences of that meaning. Pragmatic relationships consist of conditional, instrumental, or
consequential dependencies. The first two categories are primarily domain defined. The third
relationship depends heavily on individual goals, experience, and interpretation; thus, it is
idiosyncratic. Appendix A provides further definition and examples of semiotic content.

Content Transformations

In addition to the components and their relationships, we are also interested in
understanding how information is transformed to achieve an objective; therefore, a taxonomy of
transformations was developed based on semiotic content (see Table 2). Two types of
transformation are possible: coalescence changes the content by fusing information and forming a
whole that is greater than its parts.

Analysis changes the content by separating it into pieces or decomposing information.
Twelve specific types of transformation are identified. They are based on the purpose of the
transformation and the nature of the information content transformed. Appendix B provides
 further definition of the transformations. |




Table 1

Taxonomy of Semiotic Content

Semiotic content

Relationship type

Description

Syntactic

Semantic

Pragmatic

Objects

Structures

Events

States

Time and space

Conceptual

Causal

Conditional

Instrumental

Consequential

Physical entities that have measurable attributes
and can be described and counted.

Complex physical entities that have been aggre-
gated from objects and other structures in a
hierarchy.

Activities that are participated in or conducted
by objects or structures and can be described in
detail. '

A series of events whose aggregation leads to
construction of a coherent whole.

Descriptive modifiers that place objects,
structures, events, and states.

Several alternate meanings can be derived from |

. the sign; meaning is indicated but not definite.

Explicit meaning is derived from the sign; an if-
then relationship exists, marked by cause and
effect.

Represents understanding of when and where
consequences will occur. May include the
conditions during which the consequences will
occur.

Represents understanding of how the
consequences will be accomplished. May include
who the agents of the consequence are.

Represents understanding of what the
consequences are and why they occur.




Table 2

Types of Semiotic Transformations

Purpose of analysis? Transformationb Purpose of coalescencec

syntactic->syntactic Aggregate
Parse syntactice—syntactic

syntactic—semantic Interpret
Decompose - syntactic<—semantic

syntactic—pragmatic Project
Interpolate syntactice—pragmatic

semantic—semantic Infer
Elaborate semantic<—semantic -

semantic—ypragmatic Synthesize
Justify : semantic¢—pragmatic

pragmatic—pragmatic Envisage

Rationalize pragmatic<—pragmatic -

3Analysis refers to transforming information by taking it apart.
bThe direction of the arrow indicates whether information is being put together (—) or taken apart (¢=).
€Coalescence refers to transforming information by putting it together.

METHOD

We report on three studies. The first represents the initial developments of the semiotic
analysis procedure. One intelligence analyst produced narratives concerning a convention war
scenario. Teams comprfsed of an MI analyst and a behaviorist analyzed the narratives using a
“strawman” procedure. The procedure was refined and used in Study 2 to analyze “operations
other than war” narratives from the same subject. This study resulted in a further refinement of
the semiotic analysis procedure. The third study applied those procedures to the narratives of
two additional analysts. The results were analyzed to determine if the procedure could capture
similarities and differences in the use of information by MI analysts.

Narrative Generation

Intelligence products in narrative form served as the stimulus materials for development




of the semiotic analysis procedures. This section details the generation of those products by
intelligence analysts and the general approach used in the application of semiotic analysis.

Subjects

Three retired senior MI officers, considered MI experts, generated intelligence narratives.
Two retired at the rank of Colonel and one at Brigadier General. All had spent their Army
careers in MI and had served as both division and corps senior intelligence officers (G2s).
Besides their standing as MI experts, these subjects had previously served as experimental
subjects in other related research efforts.

One participant served as a pilot subject. His narratives were used to develop the
measurement procedures in Study 1 and Study 2. Once the procedures were established, all
narratives were used (in ensuing studies) to investigate individual differences in information use.

Materials

Stimulus Materials

Narratives were generated from two scenarios. The first scenario, North Korean,
represented a conventional combat situation. The second, scenario, Cuban, represented an
operation other than war (OOTW). Scenarios are presented in Appendix C.

Each scenario provided the context of the mission and the sequence of events
leading to a current situation. A map summarizing the known tactical situation for each scenario
was also provided. For both scenarios, a map of southern Arizona was used to represent the
terrain. This approach was adopted to ensure that all subjects were familiar with the terrain and
to reduce the need for terrain analysis. (Terrain analysis is a potentially extensive and time-
consuming activity that was not the focus of the experiment.) Staging scenarios on known terrain
is common in military training exercises and thus was a familiar approach to the subjects.

In both scenarios, the subject was instructed to assume the role of the senior
intelligence officer. For the North Korean scenario, the senior intelligence officer was the Corps
G2. For the Cuban scenario, the senior intelligence officer was the Ranger Regiment S2.

Response Formats

Subjects were provided six one-page sheets and six copies of the terrain map.

10




Each one-page sheet corresponded to one of six information nodes in an MI information
hierarchy. The nodes were part of an intelligence conceptual map representing different levels of
knowledge about enemy behavior and were selected to provide variation in associated semiotic

content. Figure 1 identifies the six nodes and their relative position within the hierarchy.

Enemy

apabilitie

Figure 1. M1 information hierarchy nodes.

Response sheets were provided for subjects to use in preparing narratives about
six topics: (a) enemy course of action (ENCOA), a summary of the probable action' to be
executed by the enemy; (b) enemy -capabilities, a summary of the capabilities possessed by the
enemy force; () current activity, a summary of significant enemy action; (d) enemy forces, a
summary that describes the opposing enemy force; () maneuver, a description of enemy actions
that relate to maneuver; and (f) supply, a description of enemy actions that relate to supply.

Procedures

Initial Instructions

Materials and written instruction were distributed to subjects via mail. The
materials were organized into three parts: administrative, general, and specific. The
administrative instructions directed subjects not to begin work until they had participated in a
conference call to review the instructions and to answer any questions. They were asked to work
independently and not to confer with one another. Materials not identified by name were to be
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returned by mail upon completion. A contact was provided for subjects to call if questions arose
during their work.

The general written instructions described the purpose of the experiment and the
task. They indicated that the purpose of the experiment was to obtain textual and graphic data to
help understand how individuals ascribe meaning to information and how they use that
information to accomplish objectives within the intelligence domain. They also noted there was
an interest in establishing a systematic method for analyzing that information.

The general instructions also explained that they were to produce a series of
textual summaries or narratives. It was explained that the products concerned a variety of
aspects of enemy information that would exist within two distinctly different situational
scenarios. Scenarios were intentionally general to allow individuals to provide richness of detail
from their own experience. General instructions concluded with an acknowledgment that the
maps did not correspond with the scenarios and why they did not.

The specific instructions identified the two scenarios and the six narrative
summaries that subjects were to prepare. Subjects were told that narratives could be as detailed
as desired but should not exceed one page. It was explained that the information in the scenario
might be insufficient to provide the detail necessary to construct the narratives. Thus, they
should draw upon their own experience to develop the type of information they would expect to
use. Subjects were asked to provide their narratives, working notes, and maps and to identify the
order they were developed. Finally, subjects were provided with examples of narratives
associated with a Soviet style force, as illustrations of the products they were expected to
develop.

A teleconference was held to review the instructions and to answer any questions.
The purpose of the experiment was reviewed and the outputs expected from subjects were
identified. Questions raised by subjects and time lines were discussed.

Debriefing

After subjects had returned all materials, individual debriefings were held via
teleconference. Each subject was told the purpose of the debriefing, namely, to obtain feedback
about the instructions, experimental materials, and time to perform the task. Content issues were
avoided during the debriefing process.

12




Debriefings concernéd (a) ease of understanding the task, (b) clarity of
instructions, (c) relationships to previous experiments, (d) ease of working with the map copies,
and (e) ease of producing requested materials. Subjects were also asked if they referred to other
materials, whether they would have liked to have had additional materials, and how long it took
them to complete each of the six descriptions. (Note that subjects expressed no difficulty with
the task and provided positive feedback about instructions. Completion times ranged from 12 to
16 hours and two of the subjects used graphic templates and reference manuals.) '

- SEMIOTIC ANALYSIS OF THE NARRATIVES

Both studies employed the same general approach to the analysis of the narrative
products and the measurement of information. Differences occurred in the instantiation of
procedures and the measurement dimensions. The following describes the general approach used
in each study. The study-specific methodologies detail the procedures. '

Semiotic Analysis Procedures

Initial semiotic analysis procedures were formulated around definitions of semiotic
content and transformation taxonomy (see Tables 1 and 2). The notes and maps made by the
subjects were reviewed and compared to the narratives and scenarios. The analysis showed that
the notes and maps were used to organize the information in the scenarios. Because there was a
one-to-one transfer from scenario to the maps and notes, neither was used in the analysis.

For any product, the first step in coding the semiotic content was to identify the semiotic
relationships in the narratives and classify them using the taxonomy of semiotic relationships.
The unit of analysis was defined by meaning and not by arbitrary physical characteristics (word,
phrase, sentence, etc.). Therefore, a relationship could comprise a few words or an entire
paragraph. For example, a semiotic relationship is indicated by each of the following: “A single
tank division” (syntactic), “a good road network” (semantic), and “the enemy could continue
defense in sector, to rest, refit, and wait for the force ratio to favor the attack™ (pragmatic).

The next step was to characterize the semiotic relafionships identified in the product
using indicators of quality. These quality indicators were specific to the type of semiotic entity.
Syntactic quality was based on sufficiency for understanding (by the subject matter experts
[SMEs]) the structural, hierarchical, or contextual aspects of the sign. Semantic quality was
based on sufficiency for understanding the meaning of the sign and pragmatic on deriving

13




consequences from meaning. Sets of semiotic entities of a given type (e.g., syntactic) were rated
as a group rather than individually because of their inter-relatedness and contextual embeddedness

in the larger product.

The final step in the rating process was to assess semiotic transformation. Semiotic
transformations across nodes were identified by looking for source information that logically
contributed to understanding or conclﬁsions in subsequent nodes. Transformations were
classified according to type, based on the nature of the transformed semiotic information using
Table 2. For example, if a semantic relationship (e.g., the enemy can continue random acts of
violence) is transformed into a pragmatic relationship (e.g., the enemy plans to continue to
exploit the situation and call attention to their cause), Table 2 tells us that this is an infer-
elaborate transformation. Because we do not know the direction of the transformation (ie., ifit
was a result of coalescence or analysis), we conclude the transformation pair.

These general procedures were applied in two studies, using two teams of raters, each
working with products generated by the subjects. Each team was comprised of a psychologist
and intelligence analyst. The intelligence analysts were also considered MI experts, based on
their military careers. Each had retired at the rank of Colonel. Their relevant military experience
included division senior operations (G3), senior intelligence officer (G2), and tactical battalion
commander. After training in the initial information measurement procedures, Study 1
commenced with each team rating the pilot subject’s North Korea (NK) narratives. Then they
met to compare their implementation of the procedures and their results. When discrepancies
occurred, discussion ensued to determine the source of the discrepancy, and the definitions and
procedures were adjusted. In Study 2, these teams applied the revised procedures and measures
to the pilot subject’s Cuban narratives. They met again to discuss and resolve discrepancies.
Reliability of the ratings across teams was examined by computing correlations within each
product to determine the extent of agreement about semiotic content.

STUDY 1

METHOD

Two intelligence analyst-psychologist teams independently analyzed one subject’s North
Korean narratives. The analysis was accomplished in three steps: (a) identify semiotic content,
(b) apply measures of semiotic content, and (c) identify transformations. (Appendix D provides
measurement definitions.)

14




Identify Transformations

Intelligence analysts identified information that was transformed across MI information
hierarchy nodes (see Figure 1). Their approach was to start with the ENCOA node and work
“downward” to find the information that contributed to the relationships in that narrative. For
example, they selected a semiotic relationship in ENCOA and examined all other nodes for
information that could have contributed.to it. When contributing information was found, the
semiotic type of each relationship and the source node(s) were noted; the search continued until
all nodes had been reviewed for contributing information.

Each transformation was then labeled using Table 2 to determine the type of semiotic
relationship. Transformation labeling yielded a transformation pair (e.g., decompose-interpret,
rationalize-envisage) between a node pair. Because of the unrestricted manner in which narratives
were generated, no attempt was made to determine whether the information was transformed
using analysis or coalescence. That is, “direction” of the transformation could not be known.

RESULTS
Semiotic Content

Both teams determined that each information node narrative contained a single theme.
Team 1 analyzed the narratives in the order in which they had been prepared: current activity,
enemy forces, maneuver, supply, enemy capabilities, and ENCOA. Team 2 analyzed the data
from the highest level node (ENCOA) down through the lower level nodes.” The identification of
semiotic content posed no difficulty. Both teams were comfortable with the procedures and their -
results. The data were analyzed by tallying the type of relationship by team by narrative.
Tallies were compared through a correlation analysis across teams within node.

Syntactic Relationships

The preponderance of syntactic relationsh'ips identified in the narratives led us to
conclude that in and of itself, syntactic relationships did not further our understanding of
information use. The number of syntactic relationships ranged from 36 (maneuver and enemy
forces) to 60 (current activity). Upon analysis, it became clear that one could not communicate
without syntactic relationships. That is, within the MI domain, basic communication consists of
objects and structures (who), events and states (what), time (when), and location (where) that
provide domain specific meaning but do not reflect the use of information to further
understanding. We concluded that communicative syntax was not of interest to our analysis.
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Therefore, we would identify syntactic relationships in Study 2, only when they contributed to
transformations.

Semantic and Pragmatic Relationships

A series of graphs presents the data for semantic and pragmatic relationships, by
team, by narrative. Figures 2 through 7 present the data for the supply, maneuver, current
activity, enemy forces, enemy capabilities, and ENCOA nodes, respectively.

DISCUSSION

The semantic and pragmatic content in these graphs illustrates the nature of semiotic
content across nodes. Current activity and enemy forces have the least number of semantic and
pragmatic relationships. From a domain perspective, these nodes reflected factual information,
based largely on the scenarios from which the narratives were generated. In general, these nodes
require less interpretation of signs than do other nodes, such as enemy capabilities, supply and
maneuver, where the meaning of signs must be provided, and ENCOA, where the fundamental
purpose is to derive the enemy’s goal(s) from signs and their meaning. The conformance of the
data to domain expectations could be viewed as an indication of the capability to measure
information use via semiotic content. "

The correlation coefficient (r) appears in each figure caption. These graphs and the
correlations indicate some variability between teams in the identification of these relationships.
However, several correlations were very high. The lack of agreement in the supply node (see
Figure 2) results mainly from differences in tally procedures. For example, Team 2 tallied five
pragmatic relationships; a semiotic unit that contained three consequences, as well as a
conditional and instrumental aspect. Team 1 would have tallied this as a single consequential

_pragmatic relationship since the main thrust of the semiotic unit was outcome oriented. The
relatively large, negative correlation in the current activity node was also related to how Team 2
tallied the relationships. What Team 1 would have tallied as a single instrumental pragmatic,
Team 2 tallied as two Instrumental and one consequentiai pragmatic relationships (see Figure 4).
In both cases, had each team tallied pragmatic relationships the same way, the difference would
have been minor (zero versus one).

16




Frequency
o
1

10

Frequency
w0

J

— H

[ Team1t
 Team2

- Causal Conceptual

ey l N
Semantic Condtiona Instrumental  congequential

Pragmatic

Figure 2. -Semiotic content in NK supply (r = .00).

/ | []u'::m
J Team2

0
Semantic instrumental ¢ ongaquental
Pragmatic -
Figure 3. Semiotic content in NK maneuver (r = .47).

17




M Team2

. Legend
10 _ [] Team1

Frequel;cy
(4]
T

Causal

. Conditional
Semantic Instrumental ¢ oquential

Pragmatic

Figure 4. Semiotic content in NK current activity (r = -.48).

. . Legend
10 (] Team1

I Team2

Instrumental Consequential
Pragmatic

Semantic

Figure 5. Semiotic content in NK enemy forces (r = .87).

18




. Lagend
10 : ] Team1

[l Team2

Frequency
(4]

Causal -
Conceptual Conditional

Semantic

Instrumental Consequential

Pragmatic

Figure 6. Semiotic content in NK enemy capability (r = .89).

) Legend
10 ‘ ] Team1
B Team2
[ 1
8 -

Frequency

Causal
Semantic

Condttional Instrumental
Pragmatic

Consequential

Figure 7. Semiotic content in NK ENCOA (r = .57).

19




As the constituent pragmatic relationships (instrumentél, conditional, consequential) are
more informative than the overall number of pragmatic relationships, procedures were modified.
If a given pragmatic relationship has more than one constituent, each would be identified. As the
total number of pragmatics is not of interest, this will not result in over-counting.

' A second change in procedures involved the order in which the narratives were analyzed.
The top-down approach (ENCOA through supply) used in the analysis of transformations
produced a greater understanding of the narratives; thus, it would be used in Study 2.
Additionally, our discussions led us to believe identifying semiotic relationships as explicit or
implicit would facilitate identification of transformations. Explicit relationships were those
semantic relationships that stated, within the narrative, both the sign and the sign’s meaning or
pragmatic relationships that stated both the sign and its consequence. Implicit relationships were
those in which the antecedent sign(s) or meaning was not stated in the narrative. By labeling
relationships as implicit, it would be evident that contributory signs and meaning must be sought
in other narratives. While explicit relationships also might have antecedent information in other
nodes, looking within the node first enabled the identification of, for example, a single, coherent
relationship, as opposed to many individual relationships.

We did not attempt to reach consensus about the results of our analyses, since it was
more appropriate to revise procedures. Overall, the high correlation on most narratives and the
ability to identify differences led us to believe that with the revision of procedures, we could
reach greater consensus. '

Measures of Semiotic Content
Completeness and Specificity

Each team had difficulty in applying the completeness and specificity indicators.
It was clear that the author of the narratives was able to understand the information and derive
meaning and consequence. It was equally clear that the analysis teams were also able to do so.
While the measurement criterion was clear, the referent was not. That is, was the information
sufficient for the analyst to understand and transform, or was the information sufficient for the
user to understand and transform? Team 2 solved their dilemma by providing ratings from two
viewpoints: the user of the information (the battle commander) and the producer of the
information (the MI analyst). Because of the difficulty with the measures, they only applied
them to the ENCOA narrative. On the other hand, Team 1 rated all narratives from their own
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viewpoint. They asked if the information was complete and specific enough for themselves to

understand and transform.

| Figure 8 provides the ratings of completeness and specificity of the semiotic
relationships in the ENCOA node for both analysis teams (the Team 2 analyst’s viewpoint
values were used for comparison). The correlation coefficient of 0.19 confirms that the analysis
teams were not applying the ratings consistently. Discussion of the measures revealed that their
application to the MI domain was questionable. The intelligence analysts were resolute that
regardless whether the information was complete and specific, the analyst must still produce a
product and use the available information to do so. Therefore, these measures did not persist
into Study 2. Rather, a measure of adequacy was developed that embodied the belief that all

information was usable, some only less so.

D Team 1
Il Team2

0

Completpnesé

Syntactic Completeness

§|

Semantic Completeness

Specificity
Pragmatic

Figure 8. Measures of completeness and specificity for NK ENCOA (r =.19).

Relevance

Each team rated the semiotic content “relevant” for all nodes. That is, the
relationships contained within the narratives were logically consistent given the scenario and
node. How well the relevance measure discriminated was questioned. We believe relevance did
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not discriminate because all subjects were experts in their field and used only what they regarded
as relevant information. Relevance was not carried forward to Study 2. This measure may
provide the means to discriminate among levels of expertise. Investigations involving an
experienée continuum will provide a better vehicle for testing how well this measure
discriminates.

Semiotic Density

Semiotic density yielded a percentage of each type of relationship, by node. The
density of syntactic relationships played a large part in the identification of communicative
syntax and the decision to disregard it in future analyses. Syntactic density ranged from 73% to
98%. However, since the lower percentages are more accurately a reflection of an increase in ,
semantic and pragmatic relationships, we felt that the direct measure of those relationships was
more appropriate. Semiotic density ranged from 0% to 15% and pragmatic from 0% to 13%.
Since the semiotic density data are based on the content data displayed in Figures 2 through 7,
resulting patterns are equivalent.

All inter-team correlations for semiotic density were .99, indicating almost no
differences between teams in the density of overall semiotic relationships. These correlations
were computed on total semantic and total pragmatic relationships (as opposed to their
constituents). The lower correlations for semiotic content are likely a result of the constituent
relationships. ‘

As semiotic density required all semiotic relationships to be tallied, ‘and‘ the same
information was available directly from the identification of semantic and pragmatic relationships,
this measure did not persist in subsequent analyses.

.Content Transformations

Each team was able to identify information that had been transformed, although the
pattern of transformations differed across the two teams. Figures 9 and 10 show the
transformation pairs between the applicable nodes for Teams 1 and 2, respectively. In these
figures, transformation type is indicated as a link between the two involved nodes. The number
in parentheses after each transformation pair represents the tally of transformations between the
two nodes.
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The discussion of the differences in transformations was limited, because neither team had
recorded the content of the transformations. Since there were many different patterns of
transformation, it was difficult to characterize the pilot subject’s use of information. Common
findings were that information from supply was used to understand enemy capabilities and
enemy forces and that information from enemy capabilities and enemy forces was used to
understand ENCOA. '

There was some overlap in the types of transformations among these nodes, but
generally, transformation-type differences resulted from differences in identified types of
semiotic content. For example, Team 1 might have identified a rationalize-envisage
transformation (pragmatic-pragmatic) between enemy capabilities and ENCOA. If Team2.
identified the same information being transformed between these two nodes, yet labeled the
“antecedent” information as semantic, a justify-synthesize transformation would result.

While there were considerable differences in the transformation results, the teams believed
the results demonstrated an ability to find information that had contributed to transformations.
Changes in semiotic content procedures should help to resolve some differences and result in
greater consistency for transformations. )

STUDY 2
METHOD

Procedures for the second study derived from the analysis and discussion of those
employed in Study 1. ‘In this study, narratives from the Cuba scenario were used. While general
procedures remained the same, there were changes in the identification and measurement of
semiotic content and content transformations.

Identify Semiotic Content

The approach to semiotic content in Study 2 was 'more holistic. That is, the narratives
were first read to understand their content. This was in contrast with Study 1, where the focus
was on finding (and counting) relationships. A second difference was in the approach to
syntactic information. In Study 1, we found that much of the syntactic information was
communicative in nature. That is, syntax was the “stuff” of communication and one could not
write a narrative without it. However, one could write a narrative without invoking semantic or
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pragmatic relationships. Therefore, we did not identify communicative syntactic relationships.
Syntactic relationships were of interest only when they contributed to transformations.

Additionally, relationships were labeled as either implicit (the antecedent sign or meaning
was not present in the narrative) or explicit (the antecedent sign or meaning was present in the
narrative). This facilitated identification by introducing the notion that relationships might be
distributed throughout the narrative. For example, an introductory paragraph might present the
meaning of separate signs that were dispersed throughout the narrative. Thus, the appropriate
identification is a single (explicit) semantic relationship, as opposed to one semantic and many
syntactic relationships. Additionally, implicit relationships alerted us to the need to examine
other narratives for a transformation leading to the meaning.

The identification and labeling of semantic and pragmatic relationships were the same as
for Study 1, but narrative analysis was fixed at a top-down order. This approach, used to
identify content transformations in Study 1, provided a greater understanding of the narratives,
consistent with the holistic approach.

Identify Transformations

Transformations were identified before the application of the measure of semiotic
content, as the familiarity with narrative content, developed during the identification of semiotic
relationshipé, facilitated identification of transformations. Transformations were identified using
the same procedure as in Study 1. Starting with ENCOA, lower nodes were searched for
information that explicitly fed higher nodes. While we realized that all the information probably
contributed to understanding, we focused on the explicit information that could reliably be
identified as contributory.

Apply Measures of Semiotic Content

A measure of adequacy of the semiotic content was developed for Study 2. Adequacy
was a binary measure that could take the value of “yes,” or “yes, but.” These values capture the
notion that within MI, all information is used. That is, the analyst must produce intelligence,
regardless of the characteristics of the information received. Adequate information could be used
to further understanding (i.e., develop transformations) or to lead the analyst to information that
would further understanding. Information that is not adequate (“yes, but”) might still be used by
the analyst but would require explanation, support, definition, or “control.” Control means that

25




the information can only be understood in the context of understanding at another node. For
example, information is understood in one way if you know that the enemy has nuclear-
biological-chemical capability (another information node), but in quite another way if they do
not. Hence, “yes, but” described a class of information deficiency.

The application of this measure was also tailored to the semiotic relationship. The
measure was applied across all pragmatic relationships, producing one measure, per subject, per
scenario. The analysts asked themselves if, given the operational context, they understood the
pragmatic relationships or if they required explanation, support, definition, or control? If they
understood, then the value of the measure was “yes.” If they needed further information, then
the value was “yes, but.” Semantic relationships were judged adequate within node, as meaning
was considered relative to the node. Analysts asked the same adequacy question and applied the
same values for semantic relationships.

RESULTS
Semiotic Content

The identification of semiotic content was facilitated by the discussion of differences in
Study 1 and the revised procedures--a holistic approach and a focus on semantic and pi'agmatic
relationships. As in Study 1, these data were analyzed by tallying the type of relationship, by
team, by narrative. These tallies were then compared by correlation analysis, across teams, within
node. Table 3 provides a comparison of the correlation coefficients for Study 1 and Study 2.

Table 3

Correlation Coefficients for Study 1 and Study 2

Study 1 Study 2
. Correlation coefficient Correlation coefficient
Node @) ()
Supply 0 .90
Maneuver 47 81
Current activity -48 1.00
Enemy forces ‘ .87 .87
Enemy capabilities .89 43
ENCOA .57 46
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While the correlations for enemy capabilities and ENCOA decreased from Study 1, all
demonstrated a fair amount of agreement (as opposed to Study 1, where there was a lack of
agreement in all but two nodes). This consistency is probably attributable to several factors,
including the increased familiarity with semiotic content, the improved analysis procedures, and
the focus on understanding the content before identifying relationships, facilitated by the order of
analysis. The more consistent correlations can be taken as an indication that the analysis became

more stable.

DISCUSSION

In contrast with Study 1, we felt that with improved procedures and increased
consistency, it was appropriate to reach consensus about semiotic content. There was no
difficulty in reaching consensus. Figure 11 provides a graph of the results for semantic and
pragmatic content in the Cuba narrative, across nodes. The data represented in this ﬁgﬁre were
reached via consensus between the two teams. Discrepancies between the two teams resulted
primarily from the tendency for Team 1 to identify some conceptual semantic relationships as
consequential pragmatic and for Team 2 to break semiotic units into more finely grained units.
Procedures were modified to account for these discrepancies. The modifications focused on
identifying coherent semiotic units and possible “clues” to distinguish semantic relationships
from pragmatic (e.g., pragmatic are more likely to be in the future tense).

/ -
10 ' [ Total Semantic
[ Tota! Pragmatic

Number of Semiotic "Units*
)

Current Activity Maneuver

Supply

Figure 11. Semiotic content in Cuban scenario.
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It is tempting to compare the results of Study 1 and Study 2, to identify scenario
differences and the sensitivity of semiotic content to those differences. This comparison is
inhibited by the lack of consensus data for Study 1, as the better approach (at that point in time)
was to modify procedures. However, each team noted differences between the scenarios that
they believed would be revealed by consistent application of the procedures to the remaining
narratives. For example, each team identified two instrumental pragmatic relationships
(concerning “how”) in ENCOA, North Korea (Study 1). On the other hand, the consensus data
revealed no instrumental pragmatic relationships in the same node for Cuba (Study 2). This
could be interpreted to mean that the uncertainties of OOTW (based on the lack of historic and
contemporary information) result in lesser understanding of how the enemy will enact their .

plans.

Content Transformations

Again, there were considerable differences in the identification of transformations, as
evidenced by Figures 12 and 13, which depict transformations identified by Teams 1 and 2,
respectively. However, productive discussion was possible, as Team 1 had identified the content
of the transformation, providing the basis for discussion. A primary difference was that Team 1
identified information that was either transferred (moved directly between nodes, without
transformation) or transformed from the scenario. This may have contributed to some of the
differences between the two teams. Ignoring the transformations from the scenario (which Team
2 did not include in their analysis), all but two of the transformations identified by Team 1 were
also identified by Team 2.

Discussion revealed that Team 2’s approach to identifying transformations had been
considerable broader than Team 1°s. Team 2 had identified information that could generally have
contributed to transformations. Team 1 identified information that explicitly could be seen to
have contributed. While we acknowledge that most information likely contributes to
understanding, the more focused, explicit approach is defensible and less open to alternate
interpretation. Transformation procedures were thus modified to incorporate the more explicit
approach and the identification of transformation content.
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Figure 14 provides a sample of the transformation content identified by Team 1. The
figure illustrates information transformed from the scenario to enemy forces, enemy capabilities,
and ENCOA. In this transformation chain, individuél enemy locations (syntactic) in the scenario
where transformed into the consequence (pragmatic) in enemy forces in which they are dispersed
for safety and security reasons. This was then transformed into the meaning (semantic) in enemy
capabilities in which they may divide the hostages into smaller groups and disperse them, which
was further transformed into the course of action (pragmatic) wherein we can expect the hostages
to be moved within 24 to 36 hours and split into smaller groups. "

Figure 14. Illustration of transformation content for Cuba - Team 1.

Measures of Semiotic Content

Each team applied the measure of adequacy to semantic conteﬁt, and Team 1 rated all
relationships to be adequate. They had some difficulty in its application, as the criterion for
adequate information was that it could lead the analyst to understanding or to information that
would contribute to some later understanding. Since Team 1 had been able to identify
relationships and transformations, they felt that the analyst had furthered understanding. Even
when they applied the measure from their own viewpoint (i.e., had their understanding been
furthered), they rated all relationships “adequate.”

30




When faced with the same dilemma, Team 2 further developed the measure of adequacy
into three dimensions adequate with respect to (a) spatial information, (b) behavioral information,
and (c) temporal information. They continued if the value was “yes, but,” to indicate which type
of elucidation was required (support, definition, explanation, or control from another node). This
lower level of resolution resulted in a greater degree of variability than did the singular measure.
For example, they rated six (of nine) relationships in ENCOA as requiring further support for
temporal aspects and one requiring spatial support. These measures are still being discussed and
will require further definition for their continued application. | ‘

CONCLUSIONS

As with any case study procedure, the data analysis was labor intensive, time consuming,
and the substance of the data was more important than its enumeration. We do not view this as a
drawback to the methodology since its purpose was to determine how to identify substance.
However, the issue of content of information in a domain creates a dilemma. Previous research
with these subjects (Burnstein et al., 1995) indicated idiosyncrasies in their evaluations of the
importance of information for use in accomplishing different goals.

Domain idiosyncrasies were also apparent in our intelligence analysts, themselves domain
experts. However, we discovered that it was very easy for our intelligence analysts to resolve
their differences and produce a stable domain-relevant analysis. This means that while the
procedures are appropriate to identifying the semiotic content and content transformations in
information, an additional step méy be necessary. Because we used two teams, we relied on a
consensus building process to finalize the analytical results. Therefore, if two teams are used, a
final, consensus building step will be necessary. '

STUDY 3
METHOD

The result of the previous studies produced a procedure for identifying the semiotic
content of information that illustrates how information is used to derive meaning (see Table 4).
These procedures were applied to the narratives of two additional subjects. A re-analysis of the
initial subjects narratives was also done. Except for syntactic relationships, the definitions used
remained the same (Appendices A and B). A hierarchy of levels of resolution (Appendix E) was
gsed to identify syntactic relationships.
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Table 4

Procedures for Analyzing the Semiotic Content of Information

Read the narratives
Begin at the highest level in the information hierarchy
Read each narrative for understanding and a feel for the major themes

Identify semiotic content : :
Classify the semantic and pragmatic relationships (using the future tense clue as
necessary)
Identify whether the relationships are implicit or explicit
Tally each type of relationship
Identify the patterns of semiotic content

Identify transformations
Begin at the highest level in the hierarchy. For each semiotic relationship
Search all lower narratives for information that explicitly contributes to the
relationship
Mark all contributing information in a way that facilitates analysis
Construct an information flow diagram
Identify the patterns of transformation

Assess the adequacy of the semiotic relationships
Look for conspicuous information that
Leads you to question the soundness of the transformation
Is inconsistent across nodes
Has no substantiation in other nodes

Needs further explanation, support. definition, or control

RESULTS

Figures 15 and 16 summarize the results of the semiotic analysis for each subject for the
North Korea scenario (Figures 15a, b, and c) and the Cuba scenario (Figures 16a, b, and c)
overlaid on the knowledge nodes and scenario. The figures show the types of semiotic content
- occurring within the knowledge nodes and the types transformation that were made between
nodes. The type of transformatiqns that occurred are identified on each line. The solid lines
between nodes represent syntactic and semantic transformations. The dashed line represents
pragmatic transformations. The shaded areas within each node indicate the presence of semantic
and pragmatic semiotic relationships (no shading indicates the absence of that relationship). The
frequency for the different relationships and transformations are not represented. That is not to
say that frequency of occurrence is not important. Given the conditions of this study, its lack of
ecological validity and performance data, we believe the frequency data are an artifact. Tables 5
and 6 summarize the similarities and difference between subjects. Tables 7 through 9 show the
major semiotic differences within each subject for the two scenarios.
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Table 5

Major Semiotic Similarities and Differences Between Subjects. for the North Korea Scenario

Pattern Analyst 1 Analyst 2 Analyst 3
Semantic :
Similarities =~ Few causal Few causal Few causal
relationships relationships relationships

Conceptual relationships Conceptual relationships
occur in all but one node occur in all nodes

Differences : Conceptual relationships
occur only in higher nodes

No relationships in lower

nodes
Pragmatic
Similarities  All types occur in ENCOA All types occur in ENCOA
Relationships occur in Relationships occur in
higher and lower nodes  higher and lower nodes
Differences ' Consequential relationships Relationships occur only '
dominate in higher nodes
Transformations : _
Similarities = Sparse to moderate Sparse to moderate
transformations - transformations
Enemy capabilities a Enemy capabilities a
' focal point focal point
Differences  Pragmatic relationships =~ Abundant transformations Enemy capabilities and
developed in maneuver ' current activity are focal

and transferred to ENCOA All nodes involved points

39




Table 6

Major Semiotic Similarities and Differences Between Subjects for the Cuba Scenario

Pattern Analyst 1 Analyst 2 Analyst 3
Semantic : _
Similarities =~ Few causal Few causal Few causal
-relationships relationships relationships
Majority conceptual Conceptual relationships
relationships occur in occur only in higher levels
higher levels
Differences Abundant conceptual
relationships occur in
all levels
Pragmatic
Similarities  All types occur in All types occur in All types occur in
ENCOA ENCOA ENCOA
Relationships occur Relationships occur
only in ENCOA and only in ENCOA and
enemy capabilities enemy capabilities
Differences  Strong presence of
pragmatic relationships
in maneuver
Transformations
Similarities =~ Enemy. capabilities a Enemy capabilities a Enemy capabilities a
focal point focal point focal point
Differences ~ Sparse amount of trans- Abundant transforma- Sparse to moderate

formations involving
few.nodes

tions involving all
levels

transformations
involving all levels

Pragmatic relationships
developed in ‘'maneuver
and transferred to ENCOA

None involve pragmatic
relationships
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Table 7

Subject 1, Major Semiotic Differences and Similarities for the Scenarios

‘ Scenario
Pattern Korea Cuba
Semantic : ' _
Similarities Conceptual relationships tended throughout -
Differences Causal relationships abundant
Pragmatic
Similarities Primarily restricted to ENCOA and maneuver
Differences
Transformation
Similarities
Differences More frequent and build
to ENCOA and enemy
capability
Table 8
Subject 2, Major Semiotic Differences and Similarities for the Scenarios
: Scenario
Pattern Korea Cuba
Semantic
Similarities Semantic conceptual found throughout
Differences
Pragmatic
Similarities . Occurs in ENCOA
Differences Found in lower level '
nodes supply and
maneuver. Pragmatic
instrumental used.
Transformation
Similarities Builds into enemy capability and ENCOA. Different transforma-
tions occur throughout with justify-synthesize and decompose-
interpret predominant
—Differences '
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Table 9

Subject 3, Major Semiotic Differences and Similarities for the Scenarios

Scenario
Pattern Korea : Cuba
Semantic
Similarities Conceptual relationships tended throughout
Differences No causal relationships. Causal found in lower level
Several nodes void of node supply and maneuver.
semantic relationships.
Pragmatic
Similarities Used in ENCOA and enemy capability
Differences
Transformation .
Similarities Current activity and enemy capabilities seem central.
Differences Enemy forces and supply Enemy forces involved
are.not involved in trans- centrally. All nodes
formation. involved in transformation.

The identification of individual differences through the use of levels of resolution was
limited. Many of the levels of resolution did not discriminate. While the “capability” levels of
resolution demonstrated differences, relating category differences to either scenario or node
characteristics is difficult. At this point, this construct requires further application and analysis
to determine its utility. In addition, the measures of adequacy of the information failed to be
useful. How one measures the adequacy or quality of information remains an unanswered

question.

DISCUSSION

These results indicate that the methodology can demonstrate how individuals use

information differently. The methodology has demonstrated both similarities and differences

between the ways analysts approached each problem. Similarities may result from the fact that
all analysts have attained similar levels of expertise and received training from the same system

that represents common processes and understanding of enemy activities (particularly in
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conventional warfare). Differences in analysts’ information use can result from Ml-related
experiences. For example, while trained by the same system, the analysts received their training
at different times when different zeitgeists were likely in effect. Different experiences also result
from different commands (e.g., Pacific versus Europe) at different times. Finally, idiosyncratic
approaches to MI analysis may result in different information use. For example, some senior
analysts may focus on managing the analysis process, while others focus on the analysis process
itself. Additionally, some analysts may have a more intuitive approach to analysis while others

are more data driven.

It is important to again stress that these data were collected in an experimental setting
using artificial tasks. We have demonstrated differences and similarities that reflect information
use in that context alone. The data provide no basis for inferring goodness or qualitative aspects
of performance. Only application in a naturalistic setting, using real tasks can provide the basis
for such inference. It is within that setting that the quantitative aspects of the semiotic analysis
become important. For example, an abundance of transformations may be overkill when the
existence of one pragmaﬁc relationship may be all that is needed to provide the necessary

intelligence.

Benefits of Approach to Military Intelligence

The military intelligence system faces difficult challenges as the 21st century approaches.
On the one hand, new collection technologies are continuing to emerge that allow huge volumes of
data to be captured. While these data offer great potential, they must be assessed for quality,
carefully analyzed to develop appropriate interpretations, and synthesized into a meaningful
whole. However, as the analysis requirements for producing valid intelligence are multiplying
rapidly, the resource base for accomplishing these tasks is shrinking. Improvements in
information processing are required to leverage these trends and to offer MI an increased data
analysis and intelligence production capability. '

The approach investigated here offers potential benefits to the MI community in two
primary areas: training and systems support. Turning first to training, this research provides a
theoretical basis and a methodology for beginning to understand individual differences among MI
personnel in information processing. This understanding highlights the need to develop training
aimed at the capability to use information in a flexible manner to satisfy a goal, rather than to
adhere to doctrinal templates in the analysis process. Training aimed at more flexible use of
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information is likely to produce intelligence analysts who are able to respond effectively to
varying situations because information use is always specifically linked to their analysis goal.

More specifically, training in goal-oriented information processing might include
structured experiences to allow MI personnel to (a) understand their individual pattern of
information use, (b) experiment with using information in different ways within the context of
alternate scenarios, (c) understand effective patterns of information use in a normative sense, (d)
adjust their information processing to conform to established normative standards, (e) recognize
priorities in information use, (f) consider how disparate information elements relate to each other
~ and are influenced by situational and contextual factors, and (g) assess their capability in
information processing and focus on specific needs for improvement. This training should focus
on both the semiotic content of information used as well as the nature of the transformation made

during the analysis process.

This approach also offers potential to the MI community for development and design of
new systems. This approach could be applied in the development of an adaptive user interface
by (a) diagnosing the patterns of semiotic content and semiotic transformations used by an
individual analyst, (b) adjusting the types of information provided to support the individual’s
preferred information-processing patterns, (c) adapting the form of the information provided to
more closely suit individual preferences, (d) structuring the semiotic content of data to the known
requirements of an individual analyst’s goal or scenario context, and (e) alerting the analyst when
his or her information-processing pattern is inappropriate for a given goal or context, and
provide cues for alternate actions.

Such an adaptive user interface would offer two primary benefits. First, it would
augment the intelligence analyst’s information-processing preferences supporting the use of
specific types of semiotic content and semiotic transformations. Second, it would assist the user
in determining appropriate semiotic content and semiotic transformations for specific goals and
contexts through the use of goal-oriented databases constructed to support the user faced with
various circumstances.

Use in Naturalistic Settings

This approach and methodology has potential for understanding information processing
in a variety of naturally occurring settings, in addition to the MI community. One particularly
striking example resides in the many and varied training and testing environments using
simulation networking technology currently in use or being developed in the military community.




These environments span service branches, are greatly dispersed geographically, and exert an
influence on large numbers of military personnel.

Simuiated networking environments offer a noteworthy opportunity to further
understand information use in a variety of circumstances because of their simulation capabilities
and their capabilities for digital or voice data capture. Realistic scenarios can be played within
these environments and all data and information captured for subsequent analysis. Such an
approach would allow greater understanding of the information requirements (both from a
content and transformation point of view) of individuals and units across a broad range of
mission contexts, scenarios, and conditions. These results could be used to inform development
of a set of goal-oriented databases that support both training and system (i.e., adaptive user
interface) development. Results also could be used to further understand individual analysts’
differences to enhance information usage strengths and compensate for information use limits.
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DEFINITIONS OF SEMIOTIC INFORMATION

Syntactic

The syntactic is defined as the strhctural relationship of sign to sign; it may be either
hierarchical or configural but is always physical and concrete. It may include an isolated sign in
which the relationship to other signs is implied within a domain.

Relationships:

Objects: Animate and inanimate physical entities that have measurable attributes and can be
described and counted. ~

Examples: Soldiers, pieces of equipment, terrain features, observation posts, assembly
areas, routes of march, and platoon leaders.

Structures: Complex animate and inanimate physical entities that have been aggregated from
objects and other structures in a hierarchy.

‘ Examples: Platoons, a surface-to-air missile site, a company defensive position, the
enemy rear area, an avenue of approach, and battalion officer complement; platoons and
observation posts might aggregate to a company defensive position. The presence of structures
may imply the presence of other objects or structures that have not been observed.

Events: Activities that are participated in or performed by objects or structures and can be
described in detail. For our purposes, these are subdivided into military and non-mlhta.ry each of
these is further divided into threatening and non-threatening.

Examples: Attack or defense, a river crossing, an ambush, the laying of a mine field, and
traffic on a command net. Events are typically fixed in either time or space or both. An attack, a
defense, a river crossing, and an ambush are all executed by a unit of some echelon (structure) at
some location in a particular time frame. A mine field is laid by soldiers (objects) of some unit
(structure) at a given location. Radio traffic occurs on a command net (structure) at a particular
time.

States: A series of events whose aggregation leads to construction of a coherent whole. In the
intelligence domain, the taxonomy in events applies.

Examples: An offensive, a defensive, an advance, a retrograde, a defense, and normal
operation of the net (these associations with the events are not exclusive but are representative).
Relative to events, states are typically extended in space and time.

Time and Space: Either absolute or relative, descriptive modifiers that place objects, structures,
events, and states.
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Examples: Absolute examples are geographic coordinates, UTM coordinates, a date, a
time, a date-time group, dimensions, altitudes, directions, and distances. Relative examples
include those modified by words such as about, approximately, and until and projections in
place, that is, the enemy artillery can range a particular friendly position.

Animate

Objects (n) <
Inanimate

Structures (n) - same as objects
Threatening

Military

< Non.mreatenmg
Threatening
Syntactic Events (v)
Non-military

Non-threatening

States (V/N) - same as events

Time
Space
Absolute Time and space
Time and space E B
(descriptive Time
modifier/n) At E
. Relative Space
Time and space

Semantic
The semantic is defined as the relationship of a sign to meaning derived in a domain.
Relationships:

Causal: Explicit meaning derives from a sign; an if-then relationship, marked by cause and effect
exists. These are relatively rare in the intelligence domain. -

Examples: Rain and snow cause slippery roads; marshlands cause degraded trafficability;
artillery fire causes damage (even if it is only a hole in the ground). A given resupply rate causes
restoration of combat effectiveness. A given rate of march will bring the enemy to a given point
at a calculated time.

Conceptual: Several alternate meanings derive from a sign; meaning is indicated but not definite,
and multiple outcomes may exist.




Examples: Three platoons usually indicate the presence of a company, three companies
indicate a battalion, and so on through the standard echelons; the reverse down through the
various standard echelons is true as well. In either direction, however, these indications are not
absolute; the three platoons could be from separate companies and you are faced by a battalion
and not a company. Tanks indicate armor formations; bridging equipment indicates engineer
activity and the likelihood of river-crossing operations; stockpiling of supplies can indicate either
attack or defense. Movement of combat formations forward can mean (indicate) either offense or

defense as well.

Causal
¢ [f...then
* Definite outcomes

Syntactic

Conceptual
¢ Indicates
e Multiple outcomes possibie

Pragmatic

The pragmatic is defined as the relationship of the sign’s meaning to the consequences of
that meaning mterpreted in a domain.

Relationships:

Conditional: Represent the interpreted understanding of when and where the consequences will
occur.

Examples: Location of a forthcoming enemy attack, projection of a time frame for an
enemy change from defense to offense, and estimation of the enemy’s needed period for refitting.

Instrumental: Represent the interpreted understanding of how the consequences will occur.

Examples: Identification of missions by unit function and equiprﬂent identification of the
main effort, selection of approach routes to an objective, and predlctlon of the use of specific
types of chemicals.

Consequential: Represent interpreted understanding of what consequences occur and why.

Examples: Predictions of enemy action to take specific objectives and their reaction to
actions by friendly forces.
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Conditional
¢ When
* Where

Pragmatic Instrumental
' * How

Consequential
* Why
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TRANSFORMATION DEFINITIONS

Syntactice>Syntactic

Aggregate refers to coalescing lower level syntactic elements into higher level elements, such as
structure. Parse refers to analyzing higher level structures into their component parts.

Syntactice>Semantic

Interpret refers to coalescing syntactic elements into meaning or possible meaning. Meaning is
generally domain defined. Decompose refers to breaking down the elements underlying a domain-

defined meaning.
Syntactic«<»Pragmatic

Projecting refers to coalescing syntactic elements to compute estimations relevant to a specific
objective. Interpolation refers to analyzing an estimation to determine the elements that lead to

the estimation.
SemanticeSemantic

Infer refers to coalescing semantic information into information having different or richer meaning,
possibly moving from one conceptualization to another. Elaboration refers to analyzing the
relationships that may have led to a particular conclusion or conceptualization.

Semantices»Pragmatic

Svnthesize refers to coalescing semantic information to impose the context of the operational
environment. That is, one is forming a story that can be used to generate hypotheses about the
current operational situation. Justify refers to analyzing contextually situated information or
hypotheses to provide empirical support.

Pragmatic«<sPragmatic

Envisage refers to coalescing contextually situated information and hypotheses to develop
predictive scenarios regarding the operational situation. Rationalize refers to analyzing predicted
scenarios for potential consequences.
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SCENARIOS

Note. These scenarios are presented just as they were given to the subjects.
North Korean Scenario

In the 15 months after the death of Kim IL Sung, the economic conditions in North Korea
(NK) continued to deteriorate; the regime maintained its commitment to the development of
military capability rather than the satisfaction of the needs of its citizens. The NK government
displayed an increasingly bellicose attitude in public pronouncements which caused nuclear
nonproliferation talks with the UN and the US to sputter and eventually fail. During this period,
it was conclusively shown that NK’s extended range IRBM was being actively marketed and had
been sold to Iran, Iraq, and Syria. Despite protestations to the contrary, NK scientists and
military developers continued to work on the development of nuclear weapons; in the estimation
of the US intelligence community, several weapons had been built but none had been weaponized
for use on a missile. ‘

As a result of this behavior, NK was censured by the UN and further excluded from
international trade by most nations. As had frequently been the case during that last several
years, NK complained long and loud about the joint US/Republic of Korea (ROK) exercises
which were held earlier this year. The difference this year was that NK declared a general
mobilization and instituted policies designed to place the country on a “war footmg ” Though
NK has always maintained considerable military strength forward deployed, in June a buildup of
offensive forces at or near the DMZ began. Attendant to this buildup, other forces from the
northern provinées were moved into positions vacated by units which deployed to the forward
* area. Defensive buildups around the capital, Pyong Yang, and the main industrial cities were also
noted. During the ensuing two months, the following significant activities occurred: the NK .
Navy increased coastal patrols; ground and air forces were noted in training for what appeared to
be combined arms offensive operations; infiltration into South Korea, both along the DMZ and in
susceptible coastal areas, were at record highs; and terrorist bombmg, assassination, and sabotage
incidents in the South increased proportionately.

South Korea responded in turn with its own general mobilization, bolstered its forces on
the DMZ, and requested the US provide additional material assistance and immediate ground and
air combat forces. After considerable public and legislative debate, the US agreed to the ROK
request and initiated the actions necessary to dispatch ground, air and naval forces to the Korean
Peninsula. Within hours, air combat squadrons were dispatched, a carrier task force was steaming
for Korea, and a US Army heavy corps had begun preparation for movement to ports of
embarkation.

By the second day, suffficient air power had arrived in country to double the possible

sortie rate and within 72 hours the Army Corps had loaded its equipment aboard ships and was
awaiting aerial transport of soldiers to Korea.
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_ Before US ground forces arrived in country, NK launched a full scale attack along the
entire breadth of the DMZ with all of its forward deployed forces. Although ROK and US Air
Forces immediately established air superiority, NK ground forces enjoyed significant initial
success despite suffering heavy casualties. Even without the use of NBC, NK forces achieved
several penetrations of forward ROK positions, particularly from the west coast to the central
spine of the peninsula. These penetrations were exploited by the North, forcing the ROK forces
to fight a delaying action while withdrawing to defensive positions along a line from Pusan to just
north of Seoul, and extending southeast to the east coast. '

In the course of this fighting, Seoul suffered severe damage from both artillery and direct
fire fights. The city did not fall, a considerable morale boost for the soldiers of the South, but
* NK forces achieved penetrations both east and west of the city. The ROK Army was hampered
in its defensive efforts by the necessity to protect the civilian populace and to evacuate them to

safe havens.

After only five days of fighting, losses to both sides were so heavy that a pause in the
fighting was mandatory. Each force withdrew from contact and established hasty defensive
positions across the entire width of the peninsula. Since that action, the ROK forces have
continued to develop their defensive positions but the northern forces have not. Currently,
operations are limited to the intensive patrolling by both forces in the 25 kilometer gap which
separates them; NK special paramilitary forces have been reported in the gap.

The extended period of this pause allowed the arrival of the ships carrying the equipment
belonging to VIII US Corps. Corps soldiers, who had previously arrived by air, were married up
with their equipment, and the Corps was moved into assembly areas, preparatory to movement
to the front. The Corps HQ, Corps troops, two Divisions, 14th ARM and 23d Mech, and an
attached Infantry Brigade from the 17th Mountain Division, have closed. CINCUNC made the
decision to insert VIII Corps in the approximate center of the defensive line because of the weight
of its combat power and the necessity to replace I Corps ROK/US Group, which has borne the
brunt of the NK attack and is near combat ineffective.

During this pause, the NK forces have also resupplied and refitted and significant
numbers of individual replacements have been brought forward despite friendly aerial efforts to
prevent transport from moving in the NK rear. The arrival of a second NK mechanized corps in
the sector immediately opposite I Corps has been reported. ~

VII Corps is currently in AA Maine (vicinity WV7883), awaiting orders to conduct a
relief in place of I Corps within the next 24 hours. The known tactical situation is summarized
on the attached map.

You are the Corps G2.
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Cuban Scenario

In early 1997, Fidel Castro died of natural causes. Without the force of his personality,
the Communist regime quickly lost the support of the Cuban people. Within four months, a
spontaneous but peaceful revolution occurred; the people, led by populists, demanded that the
Communists step down and that a democratic government be constituted. A caretaker
government was installed and general elections under a UN mandate were scheduled. The Cuban
constitution was modified along US constitutional lines and, within months, a functioning
democracy was in operation. Much of the expatriate Cuban population in the US returned to
their native land and some were elected to the legislature. The Executive Branch of the
government, however, was exclusively native.

The Communist Party, although maintaining a low profile, remained politically active,
involved in the trade unions, and even retained governmental control in a few isolated, rural areas.
Several radically hard-line, splinter groups have broken off from the mainstream party due to -
ideological differences and their willingness to engage in violence to achieve their goals. These
groups share a common theme—the restoration of a Marxist dictatorship by any means available.
Although clearly a minority view, this desire continues to enjoy some support in the general
populace; these sympathizers are isolated in geographically separated pockets.

The Cuban Armed Forces have undergone significant reductions as all services have been
cut back to minimal budgets and most units reduced to cadre status. The new government’s
rationale for this action has been that the country needs to concentrate all available resources in
the civilian economy. These actions have caused considerable consternation among both current
and former military offficials and left relatively large numbers of the former military without
employment. Many hard-line military types, particularly senior offficers, took serious exception
to both democratization and downsizing and resigned as a public protest.

Despite these significant political gains, the Cuban economy continued to decline and
appeared on the verge of catastrophic failure. Although UN pronouncements strongly supported
the fledgling democracy, concrete support in the form of financial assistance was not
forthcoming. The newly constituted government, although somewhat reluctant to involve the US
intimately in Cuban affairs, made a formal request for massive US economic aid and the advice
and assistance which attends such a program. :

- Over the last six months, there have been an increasing number of incidents in which
public meetings were disrupted, interest groups attempted to undermine new governmental
policies, and anti-democratic literature was distributed. Additionally, there were several incidents
of sabotage of public utilities or manufacturing and indiscriminate bomb explosions scattered
across the island. Although unproven, these incidents are all thought to be an orchestrated
Communist attempt to destabilize the democratic government; the mainstream Party vehemently
denies this allegation.

Last month, after long debate, the US Congress passed, and the President signed, the

Assistance for Cuba Act which authorized and funded the largest aid program aimed at a single
country in US history. Preparatory to implementing specific fiscal provisions, the Act required
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joint Administration/Congressional assessment of the actual situation on the ground in Cuba. To
fulfill this requirement, a large (43) US delegation including two Cabinet members, a Senator, four
Representatives, and various staffers from these and other Federal agencies departed the US for a
month long visit to Cuba. The principal result of this trip was to be a report upon which the
detailed plan for expenditure of some $75 billion in aid monies would be constructed. Midway in
the trip, assistance of US business was requested and two Fortune 500 CEOs (with several aides)
subsequently joined the delegation. Hosting the U.S. delegation and traveling with it were two
Ministerial level, Cuban offficials and 15 of their staff. Both US and Cuban groups include
several security offficers. The tour of the island included retail, agricultural, and manufacturing
interests. In the last week of the trip, a number of staffers split off from the delegation to collect
specific information at several locations or to begin work on the report.

At the beginning of this week, the entire delegation, U.S. and Cuban alike, were kidnapped
by a group, thought to be terrorists, numbering about 15. This event occurred in a small city
about 70 miles from Havana. The attacking force accomplished their crime between 0200 and
0400 by taking over the entire hotel in which the delegation was quartered. The Cuban
government, immediately upon learning of the incident, subordinated a lightly armed infantry
battalion of 300 soldiers from a nearby military garrison to the local police and instructed this
force to secure the area and await a communication from the hostage takers. No apparent
attempt to leave the hotel was made and the terrorists made no demands in the ensuing 24 hours;
in fact, they refused all attempted communication. As might be expected, word of this event
leaked to the press and was immediately sent out all over the world; the international media
descended on Cuba but most were kept away from the city. By the second day of the standoff,
large crowds had gathered in the general vicinity of the hotel and the police were having trouble
controlling both the crowds and associated vehicular trafffic. In the early morning hours of the )
third day, the police and soldiers surrounding the hotel were overwhelmed by what is reported to
be a well-armed paramilitary force of indeterminate, but considerable, size. It was subsequently
learned that the City Hall, main Police Station, and key power and telecommunication facilities
were taken over at approximately the same time. The situation in the city is extremely confused
but it is clear that heavy casualties were suffered by government forces and that the civilian
population did not escape unharmed.

Before noon of the third day, an ex-Army General announced by radio that these events
had been engineered by a Communist splinter group which was known to be anti-democratic. He
also announced that the hostages would not be released until the current government had been
dissolved and Communist control of Cuba restored. He went on to list a number of less
important demands and ended by saying that if his timetable was not met, the hostages would be
executed, one at a time. To date, that timetable has not been announced. The Cuban authorities
do not know the whereabouts of the General, but do know the radio signal originated at a radio
station in the city. All attempts to initiate direct contact with the General have failed. The
General is known to be a hard-line Communist; while his grip on reality may be at question, the
personal loyalty of his troops is not. Although reports are contradictory, Cuban offficials
believe he has about two battalions at his disposal. The Cuban Army is currently attempting to
seal off the entire city so that he cannot be reinforced. '




Consultations between the US and Cuban governments concluded that the situation must
be resolved as soon as possible. The remaining Cuban Army, while loyal to the government, is
neither trained nor equipped to handle this mission so the Cuban President requested that the US

execute a hostage rescue mission.

The US President, after consulting Congressional leaders, agreed to undertake a rescue.
The mission was assigned to USSOCOM. The 6th Ranger Regiment with Delta Force attached
was given the mission and transported to Havana with all equipment within 12 hours.

You are the Ranger Regiment S2.
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Phenomena:

Unit of analysis:

Construct:
Dimensions:
Measure:
Indicator 1:

Scale:

Units:

Criterion:

Units:

Criterion:

Units:

STUDY 1 SEMIOTIC MEASURES

Information

InfoWad

Semiotics

Syntactic, Semantic, Pragmatic

Quality . .
COMPLETENESS - A measure of the detail provided in the relationship,
so that it is sufficient to transform, understand, or apply the information.
Detail is always a modifier describing attributes of the sign.

Ordinal

Syntactic:

- 4 = There is sufficient detail to transform the information
3 = There is sufficient detail to “ask the right questions” (to get
more of the right detail) but not to transform the information
2 = There is so much detail that it interferes with the ability to
transform the information '
1 = There is insufficient detail to transform the information.
Sufficient! to transform the information.

Semantic:

4 = There is sufficient detail to understand the meaning of the sign
3 = There is sufficient detail to “ask the right questions” (to get
more of the right detail) but not to understand the meaning of the
sign - :

2 = There is so much detail that it interferes with the ability to
understand the meaning of the sign

1 = There is insufficient detail to understand the meaning of the
sign -

Sufficiency! for understanding the meaning of the sign

Pragmatic:

4 = There is sufficient detail to derive consequence from meaning
3 = There is sufficient detail to “ask the right questions” (to get
more of the right detail) but not to derive consequence from
meaning ,

2 = There is so much detail that it interferes with the ability to
derive consequence from meaning

1 Sufficient to allow the identification of appropriate alternate “meanings,” given the scenario and node. That is, a
sign may have many meanings; the completeness and specificity of the sign enable you to understand what the
possible, relevant meanings are for you; the degree of completeness and specificity will determine if you can then
“select” the “correct” meaning of the sign.
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Criterion;

Indicator 2:

Scale:

Units:

Criterion:

Units:

Criterion:

Units:

Criterion:

Indicator 3:

Scale:
Units:

Phenomena;
Unit of analysis:
Construct:

1 = There is insufficient detail to derive consequence from meaning
Sufficiency for applying consequence to meaning

SPECIFICITY - The degree to which the sign is sufficient to transform,
understand, or apply the information. Specificity refers to the level of
resolution of the sign. That is, it is contained within the sign; it is not a
modifier. For example, T72 is more specific than tank, which is more
specific than armored vehicle.

Ordinal

Syntactic:

3 = Level of resolution is sufficient to transform the information
2 = Level of resolution is sufficient to ask the right questions but
not transform the information

1 =Level of resolution is insufficient to transform the information
Sufficiency for transformation

Semantic:

3 = Level of resolution is sufficient to understand the meaning of
the sign

2 =Level of resolution is sufficient to ask the right questions but
not understand the meaning of the sign

1 = Level of resolution is insufficient to understand the meaning of
the sign

Sufficiency for understanding

Pragmatic: '
3 = Level of resolution is sufficient to derive consequence from
. meaning
2 = Level of resolution is sufficient to ask the right questions but
not derive consequence from meaning
1 = Level of resolution is insufficient to derive consequence from
meaning
Sufficiency for application

RELEVANCE - Is the relationship supported by the domain, given the
context (scenario) and purpose (node)? That is, is the meaning provided
correct for that node in that scenario?

Binary
Yes and No

Information

InfoWad
Semiotics
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Dimensions:
Measure:
Indicator:

Scale:

Units:

Units:

Units:

Syntactic, Semantic, Pragmatic
Quantity

'DENSITY - The percentage of each type of semiotic relationship over the

relevant semiotic relationships, for a given scenario and node.

Continuous

Syntactic:.
a: The number of syntactic relationships divided by the number of

semiotic relationships

Semantic:
a: The number of semantic relationships divided by the number of
semiotic relationships

Pragmatic:
a: The number of pragmatic relationships divided by the number of
semiotic relationships
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LEVELS OF RESOLUTION DEFINITIONS

1. Location: Where

a. Area - a generalized extent of space or surface

b. Referenced Area - am extent of space or surface that is connected to either a
geographic feature or a military unit.

c. Position - an extent of space or surface that is specified in terms of geographlc or
mapping coordmates

2. Intentions: What

Geopolitical - political military actions that might have world impact
Strategic - military actions that might have theater to national impact.
Operational - military actions that might have campaign-wide impact
Tactical - military actions that might have operation or battle impact
Cited Force - the above related to a unit or force
Cited Geographic - the above related to location

e e o P

3. Rationale: Why

a. General - reasoned connection between cause and effect; indirect relationship
b. Casual - if-then connection between cause and effect; direct relationship

4. Capability: How

General - execution of a generic action

Strategic - execution of an action at or above theater
Operational - execution of an action at campaign level
Tactical - execution of an action at operations or battle level
Unit - action attributed to type units

System - action attributed to type hardware

Specified Unit - action attributed to a specific unit.
Specified System - action attributed to specific hardware

'@ o A op

5. Entity: Who

Intrinsic Major Component - the overall entity

Force Component - a major segment of an entity

Specific Force Unit - an identified lesser segment of an entity
Specific Unit - a numbered unit

iR L~ o

6. Time: When

a. Future-History - more than 48 hours in either direction
b. Current - more than 12 but fewer than 48 hours in either direction
c. Immediate - fewer than 12 hours in either direction
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2800 POWDER MILL RD
ADELPHIMD 20783-1197

DIRECTOR

US ARMY RESEARCH LABORATORY

ATTN AMSRL OP SD TL/
TECHNICAL LIBRARY

2800 POWDER MILL RD

ADELPHIMD 207830-1197

DIRECTOR
US ARMY RESEARCH LABORATORY
ATTN AMSRL OP SD TP/

TECH PUBLISHING BRANCH
2800 POWDER MILL RD
ADELPHIMD 20783-1197

DIRECTORATE FOR MANPRINT

ATTN DAPE MR | ’

DEPUTY CHIEF OF STAFF PERSONNEL
300 ARMY PENTAGON -
WASHINGTON DC 20310-0300

CODE 1142PS

OFFICE OF NAVAL RESEARCH
800 N QUINCY STREET '
ARLINGTON VA 22217-5000

DR ARTHUR RUBIN

NATL INST OF STANDARDS & TECH
BUILDING 226 ROOM A313
GAITHERSBURG MD 20899

COMMANDER
US ARMY RESEARCH INSTITUTE
ATIN PERIZT (DR E M JOHNSON)
5001 EISENHOWER AVENUE
ALEXANDRIA VA 22333-5600

DEPUTY COMMANDING GENERAL
ATTN EXS (Q)

MARINE CORPS RD&A COMMAND
QUANTICO VA 22134
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1

HEADQUARTERS USATRADOC
ATTN ATCD SP
FORT MONROE VA 23651

COMMANDER

US ARMY MATERIEL COMMAND
ATTN AMCAM

5001 EISENHOWER AVENUE
ALEXANDRIA VA 22333-0001

COMMANDER

USA OPERATIONAL TEST & EVAL AGENCY
ATTN CSTE TSM - :
4501 FORD AVE

ALEXANDRIA VA 22302-1458

CHIEF

ARMY RESEARCH INSTITUTE
AVIATION R&D ACTIVITY

ATTN PERIIR

FORT RUCKER AL 36362-5354

AIR FORCE FLIGHT DYNAMICS LAB
ATTN AFWAL/FIES/SURVIAC
WRIGHT PATTERSON AFB OH 45433 -

US ARMY NATICK RD&E CENTER
ATTN STRNC YBA
NATICK MA 01760-5020

DR RICHARD JOHNSON

HEALTH & PERFORMANCE DIVISION
US ARIEM

NATICK MA 01760-5007

USAF ARMSTRONG LAB/CFTO

ATTN DR F WESLEY BAUMGARDNER
SUSTAINED OPERATIONS BRANCH
BROOKS AFB TX 78235-5000

DR JON FALLESEN

- ARI FIELD UNIT

PO BOX 3407
FORT LEAVENWORTH KS 66027-0347

USA TRADOC ANALYSIS COMMAND

ATTN ATRC WSR (D ANGUIANO)

WHITE SANDS MISSILE RANGE NM
88002-5502

STRICOM
12350 RESEARCH PARKWAY
ORLANDO FL 32826-3276




NO. OF

1

MR JOHN HUNT

GE BLDG 148-301

ROUTE 38
MOORESTOWN NI 08057

PURDUE UNIVERSITY

SERIALS UNIT

CDM KARDEX

1535 STEWART CENTER

WEST LAFAYETTE IN 47907-1535

DR HARVEY A TAUB

RSCH SECTION PSYCH SECTION
VETERANS ADMIN HOSPITAL .
IRVING AVENUE & UNIVERSITY PLACE
SYRACUSE NY 13210

DR ROBERT KENNEDY

ESSEX CORPORATION SUITE 227
1040 WOODCOCK ROAD
ORLANDO FL 32803

DR NANCY ANDERSON
DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF MARYLAND
COLLEGE PARK MD 20742

DR BEN B MORGAN

DEPARTMENT OF PSYCHOLOGY
UNIVERSITY OF CENTRAL FLORIDA
PO BOX 25000 .

ORLANDO FL 32816

DR LLOYD A AVANT
DEPARTMENT OF PSYCHOLOGY
IOWA STATE UNIVERSITY
AMES IA 50010

DR MM AYOUB DIRECTOR

INST FOR ERGONOMICS RESEARCH
TEXAS TECH UNIVERSITY
LUBBOCK TX 79409

PEO INTELLIGENCE & ELECTRONIC
WARFARE

ATTN AMCPEO IEW

VINT HILL FARMS STATION BLDG 197

WARRENTON VA 22186-5115

PEO STRATEGIC DEFENSE

PO BOX 15280 ATTN DASD ZA

US ARMY STRATEGIC DEFENSE CMD
ARLINGTON VA 22215-0280
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1

COMMANDER
US ARMY MATERIEL COMMAND
ATTN AMCDE AQ

5001 EISENHOWER AVENUE
ALEXANDRIA VA 22333

COMMANDER

MARINE CORPS SYSTEMS COMMAND
ATTN CBGT

QUANTICO VA 22134-5080

DIRECTOR AMC-FIELD ASSIST IN
SCIENCE & TECHNOLOGY .

ATTN AMC-FAST (RICHARD FRANSEEN)

FT BELVOIR VA 22060-5606

CDR & DIR USAE WATERWAYS
EXPERIMENTAL STATION

ATTN CEWES IM MIR (A S CLARK)

CD DEPT #1153

3909 HALLS FERRY ROAD

VICKSBURG MS 39180-6199

US ARMY RESEARCH INSTITUTE
ATTN PERI IK (DOROTHY L FINLEY)
2423 MORANDE STREET

FORT KNOX KY 40121-5620

CHIEF ARL HRED ARDEC FIELD ELEMENT
ATTN AMSRL HR MG (R SPINE)

BUILDING 333

PICATINNY ARSENAL NI 07806-5000

CHIEF ARL HRED ATCOM FIELD
ELEMENT

ATTN AMSRL HR MI (A MANCE)

4300 GOODFELLOW BLVD

BLDG 105 1ST FLOOR POST A-7

STLOUIS MO 63120-1798

CHIEF ARL HRED CECOM FIELD
ELEMENT

ATTN AMSRL HR ML (J MARTIN)

MYERS CENTER ROOM 3C214

FT MONMOUTH NIJ 07703-5630

CHIEF ARL HRED MICOM FIELD
ELEMENT '

ATTN AMSRL HR MO (T COOK)

BUILDING 5400 ROOM C242

REDSTONE ARSENAL AL 35898-7290
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COPIES ORGANIZATION

1

CHIEF ARL HRED AVNC FIELD
ELEMENT

ATTN AMSRL HR MJ (R ARMSTRONG)

PO BOX 620716 BUILDING 514

FT RUCKER AL 36362-0716

CHIEF ARL HRED FT HOOD FIELD
ELEMENT

ATIN AMSRL HR MA (E SMOOTZ)

HQ TEXCOM BLDG 91012 RM 134

FT HOOD TX 76544-5065

USARL HRED FIELD ELEMENT
USAADASCH ATIN ATSACD .
ATTN AMSRL HR ME (K REYNOLDS)
5800 CARTER ROAD

FORT BLISS TX 79916-3802

CHIEF ARL HRED ARMC FIELD
ELEMENT

ATTN AMSRL HR MH (M BENEDICT)

BUILDING 1109D (BASEMENT) -

FTKNOX KY 40121-5215

CHIEF ARL HRED USAFAS FIELD
ELEMENT

ATTN AMSRL HR MF (L PIERCE)

BLDG 3040 ROOM 220

FORT SILL OK 73503-5600

CHIEF ARL HRED USAIC FIELD
ELEMENT

ATTN AMSRL HR MW (E REDDEN)

BUILDING 4 ROOM 349

FT BENNING GA 31905-5400

CHIEF ARL HRED SC&FG FIELD
ELEMENT

ATTN AMSRL HR MS (L BUCKALEW)

SIGNAL TOWERS ROOM 207

FORT GORDON GA 30905-5233

CHIEF

ARL HRED FT HUACHUCA FIELD
ELEMENT

ATTN AMSRL HR MY

BUILDING 84017 :

FORT HUACHUCA AZ 85613-7000

ABERDEEN PROVING GROUND
DIRECTOR
US ARMY RESEARCH LABORATORY

ATTN AMSRL OP AP L (TECH LIB)
BLDG 305 APG AA
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1

ARL SLAD
ATTN AMSRL BS (DR JT KLOPCIC)
BLDG 328 APG-AA

LIBRARY
ARL BUILDING 459
APG-AA

CHIEF ARL HRED ERDEC FIELD
ELEMENT

ATTN AMSRL HR MM (D HARRAH)

BLDG 459

APG-AA




